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Description 

This invention relates to bradykinin analogues 
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30:1366-1373(1987)). 



Abbreviations (uncommon): 
pGlu = 



H 2 C"CK-C0- (pyrociutasiate) ; 



H 
0 



Nle = 



H 2 N-CH-CC0H (nor leucine) 

30 Pal = 3-pyridyl-alanine 
Nal = naphthylalanine 
HYP = hydroxyproline 

In general, the invention features a bradykinin analog of the formula (1): 
35 Q°-A 1 -A 2 -A 3 -Gly-A 5 -A 5 -A 7 -A 8 -A 9 -Z 10 
wherein 

Q ° = L ~ A ' 9 ' D " Ar 9« L-homo-Arg, H, D-homo-Arg, L-Lys, D-Lys, lower (1-5 

^ carbon atoms) £-N-alkyl-L-Lys, lower E-N-alkyl-D-Lys, lower E-N-alkyl- 

L-H.s, lower E-N-alkyl-D-His, lower E-N-alkyl-D-His, lower E-N-alkyl-L- 
ai anH A9 r m , . ' W6r ^^'M-D-Pal, lower acyl, or lower a-N-alkvl- 

* and A 9 (mdependently) = Arg, homo-Arg, Lys, lower E-N-alkyl-Lys, His, or Pal 
? 3 " p fO, hydroxy-Pro, or N-Me-Ala; 

as \ a» . Pro ' h V drox y-Pro, or N-Me-Ala; 

* A and A* (independently, = Phe, thienylalanine, His, Trp, Nal, Pal, or P-X-Phe (X = F CI Br OH 

or CH 3 ); ' ' ' ' 



f 7 " Ser, Thr, Ala, Leu, lie, Val, or Tyr 



2io = 
so provided that, 



Pro, hydroxy-Pro, N-Me-Ala, D-Phe, or D-thienylalanine; 
OH, COOH, NH 2 , or lower alkylamide; 



55 



mmmmmmm 

» ZT?*^£ mm ""k ? 9S ° f inVenti ° n haV8 non - pe P tide bonds l**0 residue AUoTTfi? to 
A . (In the examples g.ven below, non-peptide bonds are symbolized by "icHaNH]".) ' 
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Preferred analogs are: 

Arg-Pro-Pro-Gly-Phe-^[CH 2 NH]-Ser-Pro-Phe-Arg; and Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-^[CH 2 NH]-Arg- 

OH. 

The present bradykinin analogues, which act as bradykinin antagonists are useful for preventing 

5 increased vascular permeability that occurs during non-infectious inflammation, as analgesics, for preventing 
edema due to pulmonary brain trauma, in preventing shock due to hemorrhage, or for any condition 
characterized by vasodilation-induced swelling and/or itching. 

The invention also provides a method for synthesizing a bradykinin peptide analogue of formula (1), 
said method comprising providing an amino terminal amino acid attached to a resin support and coupling 

70 successive amino acids to said amino terminal amino acid to produce said peptide analog, removing said 
peptide analog from said resin, and purifying said peptide analog. 

Other features and advantages of the invention will be apparent from the following description of the 
preferred embodiments thereof, and from the claims. 

We now describe the structure, synthesis, and use of the preferred embodiments of the invention. 

75 The bradykinin analogs of the invention all have a non-peptide bond in at least one of the indicated 
positions. By non-peptide bond is meant that the carbon atom participating in the bond between two 
residues is reduced from a carbonyl carbon to a methylene carbon. The peptide bond reduction method 
which yields this non-peptide bond is described in Coy et al. t U.S. Patent No. 4,803,261 , the disclosure of 
which is hereby incorporated by reference. 

20 These bradykinin analogues can be provided in the form of pharmaceutical^ acceptable salts. 
Examples of preferred salts are those with therapeutically acceptable organic acids, e.g., acetic lactic, 
maleic, citric, malic, ascorbic, succinic, benzoic, salicylic, methanesulfonic, toluenesulfonic, or pamoic acid, 
as well as polymeric acids such as tannic acid or carboxymethyl cellulose, and salts with inorganic acids 
such as the hydrohalic acids, e.g., hydrochloric acid, sulfuric acid, or phosphoric acid. 

25 The synthesis of Boc-Arg(tosyl)Pro-Pro-Gly-Phe-^[CH 2 NH]-Ser(benzyl)-Pro-Phe-Arg(nitro)-0-resin is 
carried out as follows. 

Boc-Arg(nitro)-polystyrene resin (Vega Biochemicals) (0.86 gm, 0.5 mmole) is placed in the reaction 
vessel of an Advanced ChemTech ACT 200 peptide synthesizer programmed to perform the following 
reaction cycle; (a) methylene chloride wash; (b) 33% trifluoroacetic acid in methylene chloride (2 times for 1 
30 and 25 min each); (c) methylene chloride wash; (d) 10% triethylamine in dimethyformamide; (e) methylene 
chloride wash. 

The neutralized resin is stirred with Boc-Phe and diisopropylcarbodiimide (1.5 mmole each) in 
methylene chloride for 1 h and the resulting amino acid resin is then cycled through steps (a) to (e) in the 
above wash program. The Boc group is then removed by TFA treatment and the following amino acid 

35 derivatives (1 .5 mmole) are then coupled successively by the same procedure: Boc-Phe, Boc-Pro, Boc-Ser- 
(benzyl). Boc-Phe aldehyde (1.5 mmoles), prepared by the method of Fehrentz and Castro, Synthesis, p. 
676 (1983) is dissolved in 5 ml of dry DMF and added to the resin TFA salt suspension followed by the 
addition of 400 mg (8 mmoles) of sodium cyanoborohydride (Coy et al., U.S. Patent No. 4,803,261). After 
stirring for 1 h, the resin mixture is found to be negative to ninhydrin reaction (1 min) indicating complete 

40 derivitization of the free amino group. 

After removal of the Boc group, Boc-Gly-p-nitrophenyl ester (3.0 mmoles) is then coupled in dimethyl- 
formamide. The following amino acids (1.5 mmole) are then coupled successively by the carbodiimide 
procedure: Boc-Pro, Boc-Pro, Boc-Arg(nitro). After drying, the peptide resin weighs 1.23 g. 
The synthesis of H-Arg-Pro-Pro-Gly-Phe-^ [CH 2 NH]-Ser-Pro-Phe-Arg-OH follows. 

45 The resin, as described above, (1.23 g, 0.5 mmole) is mixed with anisole (5 ml) and anhydrous 
hydrogenfluoride (35 ml) at 0°C and stirred for 45 min. Excess fluoride is evaporated rapidly under a 
stream of dry nitrogen and free peptide precipitated and washed with ether. The crude peptide is dissolved 
in a minimum volume of 2M acetic acid and eluted on a column (2.5 x 95 cm) of Sephadex G-25. Fractions 
containing a major component by uv absorption (254 nm) and thin layer chromatography are then pooled, 

50 evaporated to a small volume and applied to a column (1.5 x 50 cm) of Vydac octadecylsilane (10-15uM). 

The peptide is eluted with a linear gradient of 10-35% acentonitrile in 0.1% trifluoroacetic acid in water. 
Fractions are examined by thin layer chromatography and analytical high performance liquid chromatog- 
raphy and pooled to give maximum purity. Repeated lyophilization of the solution from water gives 1 04 mg 
of the product as a white.fluffy powder. 

55 The product is found to be homogeneous by hplc and tic. Amino acid analysis of an acid hydrolysate 
confirms the composition of the octapeptide. The presence of the Phe^[CH 2 NH] peptide bond is also 
demonstrated by fast atom bombardment mass spectrometry. 
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*o2^S£5" °" ta prepa, * d s *"" a ' "°" ,s " "■" >s "" ,s tehlon - 

Bradykinin-Stimulated Cyclic GMP Formation 

neZm^tZ,^ '"? 0d ,h3t emP '° yS CUltUred neuro b'astoma cells, which have high-affinity 
receptor s.tes for bmdykmn and respond to bradykinin with an increase in intracellular levels of cyclic GMP 
Murine neuroblastoma cells (clone NIE-115) were cultured in Du.becco's MM EaalS m«Sl' 
221"?!?? ^ "W"""" with 10% (vol/vol) fetal calf serum. Celis weT nmSX* Is Ta 24 
multiwell plastic tray in an atmosphere of 10% 002-90% air at 37-C. 

Cell Culture 

Described below is an assay method that employs cultured neuroblastoma cells which have hioh- 

^SSZ^^T^ ? r° nd ,0 bradyWnin With 30 increase in intr^Ll^veKf 
S ?„rt p h 2 neu ' oblastoma cells < C, °"° NIE-115) were obtained from Dr. Elliott Richelson (Mayo 
Sir R °chester. MN, Snider and Richelson. 1984. J. Neurochem. 43 ^49 1754) and 

3^SfS^hJ^J^ serum (S,9ma Chem) - The stock cu,tures were 9rown in » **»»*«• 

Bradykinin-Stimulated cyclic GMP Formation 

RichIL a ?i1L° f Th Cy l C ,, 6MP ,0r r a f° n W3S m ° di,ied ,r0m the procedure described b * Snider and 
Richelson (1984 . The cells were initially grown for five days in 24-well culture plates. On the day of assav 

TXl T ^ Ce " S ^ W3Sh9d **» with a Pnosphate buffered s a" n e 
solution (PBS) containing 110 mM NaCI. 5.3 mM KCI, 1.8 mM CaCI 2 , 1.0 mM MqCfe 2 0 mM Na,HPO* Z 

Z^lTumVps^ S r se (P ^ 7A - 335 - 340 mmo,) ' The cells — SdS * * 

was TemoveS and V ^ 'i 37 ' 0 " ^ *• [3H]9Uanine incubation the PBS/pHJgL ne solution 

we e added and the ™ ^ 3 " addi,i ° nal time With PBS " PBS < 240 «'> and ^agonists (30 u.) 
were added, and the cells were pre-.ncubated for 10 min (37-C). To assay for aqonist activitv eithJ 
Bradykmin or the test compound (30 u.) (Bachem Inc.. Torrence. CA) was added andTe inSon was 

I Z^IZTT 30 f e K f (37 C) " T ° ^ f ° r ante9 ° niSt ^ labeled »■» - SI 
5 mm. with the test antagonist before the addition of Bradykinin (indicated as " + " in results of antaoon , 

assays, be ow The Bradykinin or test compound stimulation was terminated by t e add 2n oTSo^S 

50% (wM tnchloroacetic acid, and the contents of each well were transferred to (0.8 x 8.0 cm) AG50 W )2 

w* ^ collec ed I Smo 2 « 7S ' C ^ arded, • 1 ° m ' H *° ^ diSCarded) ' and 15 ml H *° «•** 

I o !2l rj W P ' aSt,C CU " Ure tUb8S - T ° thiS ,ast e,uate - e ^ al flumes (30 ul) of 2 67 M 

h J k 32 3 W6re add6d t0 fUrth6r Precipate residual PH]GDP or PH]GTP After the 
S22?JJ1^ rem ° Ved by Centri,u 9 ation - »• SU P<™ was transferred to 7 ml of Scint I 
(Packard) and the radioactivity determined by liquid scintillation spectrometry. 

[ 3 H ]Bradykinin Binding Experiments 

Membranes from the cells were prepared by homogenizing the NIE-115 cells in ice-cold buffer with a 
Bnnkman Polytron (seting 6. 15 sec) and centrifuging twice (39.000 g, 10 min ) wfth an ttermetate 

ZSSSZ T?sT<^r of the membran 3 e preparation were ^ ^ n" 

JTSfi? in VL, { t T e ^ penments ) PHlbradykinin (88.7 Ci/mmol. New England Nuclear) for 

ZZl lvl ZL Z S? ? mK J' 6 bindin9 3SSay WaS terminated ^ rapid filtration through 
Whatman GF/B filters that had previously soaked in 0.1% aqueous polyethyleneimine Each assav tube and 

trlrr r e fi d ; a,ely washed three times with 5 mi anquots ° f ^ *^ "« sslssiss 

trapped on the filters were counted by liquid scintillation spectrometry raaioact.v.ty 
of ZTZp^^Z^ °' T* 1 , 15 Ce " S With bradykinin produced a dependent stimulation 

^ssiir stmulat,on of cyc,ic gmp ,ormation <to - 6 pm ° ,es) — d * 
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Results of Assays of Test Peptides 

A true antagonist molecule binds to a specific receptor (i.e. the Bradykinin receptor) with the same 
affinity as an agonist but lacks biological activity. 
5 An example of a true antagonist is BIM-31006, as shown below. (Where bradykinin analog numbers are 
also referred to in Table I, amino acid formulas are also given in the table.) 

Assay for antagonist activity of BIM-31006 



10 



15 



20 



25 



30 



35 



40 



Condition 


cGMP response (dpm) 


basal 


] 327 


bradykinin (3 nM) 


2459 


+ BIM-31006 (1 nM) 


2004 


+ BIM-31006 (10 nM) 


1201 


+ BIM-31006 (100 nM) 


418 


/ of BIM-31006 


Condition 


cGMP response (dpm) 


basal 


437 


BIM-31006 (0.3 nM) 


424 


BIM-31006 (1.0 nM) 


335 


BIM-31006 (3.0 nM) 


448 


BIM-31006 (10nM) 


266 


BIM-31006 (30 nM) 


333 


BIM-31006 (100 nM) 


427 


bradykinin (3 nM) 


3019 



The results show that BIM-31006 does have antagonist activity in the concentration range of 1 - 100 nM, 
and does not have agonist activity in the same concentration range. 

A molecule may appear to be an antagonist, but not be a true antagonist, if it acts as a superagonist by 
causing over-stimulation of its target receptor and thus desensitizes the receptor to stimulation. This is a 
mechanism by which a molecule that is a superagonist may appear to be an antagonist, An example of this 
type of pseudo-antagonist is 
D-Arg° ,HYP 3 ^[CH2 NH]Phe 8 BK, or BIM-31012. 

BIM-31012 is an example of an antagonist which acts by desensitization of the receptor. The antagonist 
and agonist activities was shown in the following experiment: 

Assay for antagonist activity of BIM-31012 



45 



50 



Condition 


cGMP response (dpm) 


basal 


279 


bradykinin (3 nM) 


1929 


+ BIM-31012 (0.1 nM) 


1818 


+ BIM-31012(1 nM) 


516 


+ BIM-31012 (10 nM) 


401 


+ BIM-31012 (100 nM) 


296 



Therefore, in concentrations between 1-100 nM, BIM-31012 is an antagonist. 
Assay for agonist activity of BIM-31012 



55 
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w 



Condition 


cGMP response (dpm) 


basal 


279 


BIM-31 01 2(1 nM) 


1379 


BIM-3l012(10nM) 


4608 


BIM-31012(100 nM) 


5938 



75 



20 



25 



30 



Condition 


cGMP response (dpm) 


basal 


385 


bradykinin (3 nM) 


2085 


+ bradykinin (1 nM) 


1655 


+ bradykinin (10 nM) 


1591 


+ bradykinin (100 nM) 


496 


+ bradykinin (1000 nM) 


348 



st.mu.ated the receptor and thus desens,t,zed ,t. which also explains the apparent antagonism of BIM- 

also be a m.xed antagonist/agonist, as shown by the following experiments MChfeNH]BK may 

Assay for agonist activity of BIM-31 005 



35 



40 



45 



50 



55 



Condition 


cyclic GMP response (dpm) 


basal 


265 


BIM-31 005 (0.1 nM) 


246 


BIM-31 005 (0.3 nM) 


260 


BIM-31 005 (1.0nM) 


306 


BIM-31 005 (3.0 nM) 


227 


BIM-31 005 (10 nM) 


1481 


BIM-31 005 (30 nM) 


3705 


Bradykinin (3.0 nM) 


3821 



1 .0 nM. Table I and the assay below show antagonist activity of BIM-31005. °raoyKinin is 



Condition 


cyclic GMP response (dpm) 


basal 


327 


bradykinin (3.0 nm) 


2594 


+ BIM-31005 (1.0nM) 


2459 


+ BIM-31005 (10 nM) 


1390 


+ BIM-31005 (100 nM) 


538 



^ 5U " f 13 ' " 16 anta90nistic actvit y of B| M"31005 begins to occur at 10 nM- at this 
concentrate no agon,st activity is observed. This suggests a mxture of agonist/antagon st actives b2 
31005 may also act antagonistic^ by desensitizing the receptor at those concentraLf a whicTn 
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appears to act as an antagonist. 

Another example of a mixed antagonist/agonist is D-Arg° P HYP 3 ^[CH2 NH]Phe 5 BK, or BIM-31011. 
The results for the BIM-31011 analog are shown by the following experiment: 

Assay for antagonist activity of BIM-3101 1 



Condition 


cGMP response (dpm) 


%inhibition 


basal 


308 




Bradykinin 


6968 




+ BIM-3101 1(1 nm) 


4757 


33 


(10 nm) 


4619 


35 


(100 nm) 


2886 


61 


(1000 nm) 


320 


99 



Assay for agonist activity of BIM-31011 



Condition 


cGMP response (dpm) 


basal 


308 


BIM-3101 1(0.1 nm) 


238 


(1.0 nm) 


325 


(10 nm) 


314 



25 This compound shows antagonist activity in the range of 1 - 1000 nM and no agonist activity up to 10 nM. 

The sharp drop in antagonist activity seen above between 100 nM and 1000 nM was investigated 
further. 

Assay for antagonist activity of BIM-31011 
30 Condition cGM? resoor. se (doa) ^inhibition 



basal 102 

bradykinin (3 nM) 1882 

+BIM-31011 (100 nM) 1632 

+3IM-31011 (300 nM) 852 

+BIM-31011 (1000 nM) 166 



40 Assay for agonist activity of BIM-3101 1 



Condition 


cGMP response (dpm) 


basal 


179 


BIM-31011 (100 nM) 


146 


BIM-31011 (300 nM) 


281 


BIM-31011 (1000 nM) 


1987 


bradykinin (3 nM) 


1336 



The results show that antagonist activity of BIM-31011 starts to decrease at a concentration of 300 nM and 
completely disappears at 1000 nM, whereas agonist activity is markedly stimulated at 1000 nM. BIM-31011 
is therefore a mixed agonist/antagonist. 

Inhibition of brad ykin in-stimulated cyclic GMP formation (to - 2.4 pmoles) by the bradykinin analogues, 
Phe 5 ^[CH 2 NH]-bradykinin (BIM-31002) and Phe 8 ^(CH 2 NH)-bradykinin (BIM-31005) occurred at approxi- 
mately 3 - 10 nM, as shown in Table I. The Phe 5 - and Phe 8 -^[CH 2 NH]-bradykinin antagonists are as potent 
as other analogues, such as those developed by Schachter et al., 1987, Br. J. Pharmac. 92:851-855; Rifo et 
al., 1987, Eur. J. Pharmac. 142:305-312; Vavrek and Stewart, 1985, Peptides 6:161-164; and Steranka et al., 
1987, Eur. J. Pharmac, 136:261-262). In addition, Drapeau et al., 1988, Eur. J. Pharm. 155:193, reported that 
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[Phe 8 *[CH 2 NH]Arg 9 ]BK is a very potent agonist. 



Table I 





Bradykinin Antagonists - Receptor Binding and Biological Activity 


Compound 


Structure 


Receptor Binding Ki (nM)* 


cyclic GMP Antagonism Ki (nM)~ 


BIM-31002 
BIM-31003 
BIM-31004 
BIM-31005 
BIM-31006 
BIM-31007 
BIM-31008 
BIM-31009 


Phe^tCHaNHJBK 
Gly^[CH 2 NH]BK 
Pro 7 <£[CH 2 NH]BK 
Phe 8 ^[CH 2 NH]BK 
[D-Arg°,Hyp3. D-Phe^BK 
ProfyfC^NHJBK 
Lys^.Phe 8 ^[CH 2 NH]BK 
Phe 5 '<V[CH 2 NH]BK 


1.0 ±0.36 
2215 ±298 
11 ± 1.3 
0.38 ±0.07 
0.24 ±0.05 
48 ±8.6 
2294 
> 10000 


8.4 ± 3.8 
> 10000 
97 ±56 
9.1 ± 2.1 
14 ± 1.7 
> 10000 
> 10000 
> 10000 



•Inhibition of 1.0 nM[ 3 H]bradykinin binding to mouse neuroblastoma cells (clone N1E-115) 
"Inhibition of bradykinin (30 nM) - stimulated cyclic GMP formation in mouse neuroblastoma cells 
(clone NIE-1 15). 



The described bradykinin analogues may be administered to a mammal, particularly a human, in one of 
the traditional modes (e.g., orally, parenterally, transdermal^, or transmucosally), in a sustained release 
formulation using a biodegradable biocompatible polymer, or by on-site delivery using micelles, gels and 
liposomes. 

The bradykinin analogues which act as antagonists are suitable for the treatment of medical disorders 
characterized by unwanted vascular dilation or permeability, e.g., common cold symptoms, vascular 
permeability-induced pain, edema caused by brain trauma, hemorrhage-induced shock, poison ivy, or other 
non-infectious swelling or itching, and are also suitable for the treatment of pain and arthritis. Bradykinin 
agonists can be used to treat hypertension, or to increase blood flow e.g., caused by poor circulation in the 
extremities. The bradykinin analogues can be administered (most preferably, topically) to a human patient in 
a dosage of 0.5ug/kg/ day to 5 mg/kg/day, preferably 10-1000 ug/kg/day. 

Claims 

1. A bradykinin analog of the formula: 
Q° -A 1 -A 2 -A 3 -Gly-A 5 -A 6 - A 7 -A 8 -A 9 -Z 1 0 
wherein 

00 = L-AtQ. D-Arg, L-homo-Arg, H, D-homo-Arg, L-Lys, D-Lys, lower (1-5 

carbon atoms) E-N-alkyl-L-Lys, lower E-N-alkyl-D-Lys, lower E-N- 
alkyl-L-His, lower E-N-alkyl-D-His, lower E-N-alkyl-L-Pal, lower E-N- 
alkyl-D-Pal, lower acyl, or lower a-N-alkyl; 

A 1 and A 9 (independently) = Arg, homo-Arg, Lys, lower E-N-alkyl-Lys, His, or Pal; 

A2 = Pro, hydroxy-Pro, or N-Me-Ala; 

A3 = Pro, hydroxy-Pro, or N-Me-Ala; 

A 5 and A 8 (independently) = Phe, thienylalanine, His Trp, Nal, Pal, or P-X-Phe, (X = F, CI Br 

OH, orCH 3 ); 

A * = Ser, Thr, Ala, Leu, lie, Val, or Tyr; 

A? = Pro. hydroxy-Pro, N-Me-Ala, D-Phe f or D-thienylalanine; 

210 = OH, COOH, NH 2 , or lower alkylamide; 

provided that, 

for each of the residues A 5 , A 6 , A 7 , and A 8 , independently, the carbon atom participating in the 
amide bond between that residue and the nitrogen atom of the alpha amino group of the adjacent 
amino acid residue may be a carbonyl carbon or may be reduced to a methylene carbon, provided that 
at least one such carbon atom must be reduced to a methylene carbon; or a pharmaceutical^ 
acceptable salt thereof. 
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2. The bradykinin analogue or its salt of Claim 1, wherein, for each of the residues A 5 or A 8 , 
independently, the carbon atom participating in the amide bond between that residue and the nitrogen 
atom of the alpha amino group of the adjacent amino acid residue may be a carbonyl carbon or may 
be reduced to a methylene carbon, provided that at least one such carbon atom must be reduced to a 



3. The bradykinin analog of Claim 1 , having the amino acid formula: 

Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-^[CH 2 NH]-Arg-OH, or a pharmaceutical^ acceptable salt thereof. 

w 4. The bradykinin analog of Claim 1 , having the formula: 

Arg-Pro-Pro-Gly-Phe-^[CH 2 NH]-Ser-Pro-Phe-Arg-OH, or a pharmaceutical^ acceptable salt thereof. 

5. A method for synthesizing a bradykinin peptide analog as defined in any of Claims 1 to 4, said method 
comprising providing an amino terminal amino acid attached to a resin support and coupling successive 

75 amino acids to said amino terminal amino acid to produce said peptide analog, removing said peptide 
analog from said resin, and purifying said peptide analog. 

6. A bradykinin analogue or its salt according to any of Claims 1 to 4 for use in therapy. 

20 7. A bradykinin analogue or its salt according to any of Claims 1 to 4 for use in the relief of conditions 
characterised by unwanted vascular dilation or permeability, or for the treatment of pain or arthritis. 

8. A bradykinin analogue or its salt according to any of Claims 1 to 4 for use in the treatment of 
hypertension, poor circulation, or in any condition where increased blood flow is required. 



9. Use of a bradykinin analogue or its salt according to any of Claims 1 to 4 for the manufacture of a 
medicament for use in the relief of conditions characterised by unwanted vascular dilation or permeabil- 
ity, or for the treatment of pain or arthritis. 

30 10. Use of a bradykinin analogue or its salt according to any of Claims 1 to 4 for the manufacture of a 
medicament for use in the treatment of hypertension, poor circulation, or in any condition where 
increased blood flow is required. 

Patentanspruche 

35 

1. Bradylinin-Analogon der Formel 



5 



methylene carbon. 



25 



Q°-A 1 -A 2 -A 3 -Gly-A 5 -A 5 -A 7 -A 8 -A 9 -Z 10 , 



40 



worin 



45 



50 



55 



Q0 = 



A 1 and A 9 (unabhSngig) = 
A 2 = 
A 3 = 

A 5 and A 8 (unabhSngig) = 



A 6 = 
A 7 = 
2io = 



L-Arg, D-Arg, L-homo-Arg, H, D-homo-Arg, L-Lys, D-Lys ; niedrig (1-5 

Kohlenstoffatome) 

E-N-Niedrigalkyl-L-Lys, 

E-N-Niedrigalkyl-D-Lys, 

E-N-Niedrigalkyl-L-His, 

E-N-Niedrigalkyl-D-His, 

E-N-Niedrigalkyl-L-Pal, 

E-N-Niedrigalkyl-D-Pal, 

Niedrigacryl Oder a-N-Niedriga!kyl ; 

a-N-Alkyl 

Arg, homo-Arg, Lys, E-N-Niedrigalkyl-Lys. His, Oder Pal; 
Pro, hydroxy-Pro, Oder N-Me-Ala; 
Pro, hydroxy-Pro, oder N-Me-Ala; 

Phe, Thienylalanin, His, Trp, Nal, Pal, oder P-X-Phe (X = F, CI, Br, 
OH, oder CH 3 ); 

Ser, Thr, Ala, Leu, He, Val, oder Tyr ; 

Pro, hydroxy-Pro, N-Me-Ala, D-Phe Oder D-Thienylalanin ; 

OH, COOH, NH 2 , oder Niedrigalkylamid; 
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mit der MaBgabe, daB 

fur jeden der Reste A s , A 6 . A' und A* unabhangig das Kohlenstoffatom. das Tail einer Amidbindung 
zw.schen diesem Rest und dem Stickstoffatom der alpha-Aminogruppe des benachbarten Aminosaure- 
Restes ist, ein Carbonyl-Kohlenstoff sein kann oder zu einer Methylengruppe reduziert werden kann, 
m.t der MaBgabe, daB mindestens ein solches Kohlenstoffatom zu einem Methylen-Kohlenstoff redu- 
ziert werden muB; oder ein pharmazeutisch vertragliches Salz davon. 

2. Bradykinin-Analogon oder dessen Salz nach Anspruch 1, worin fUr jeden der Reste A 5 oder A 8 
unabhang.g das Kohlenstoffatom. das Teil der Amid-Bindung zwischen diesem Rest und dem Stick- 
stoffatom der alpha-Aminogruppe des angrenzenden Aminosaurerestes ein Carbonyl-Kohlenstoff sein 
kann oder zu einem Methyl-Kohlenstoff reduziert werden kann, mil der MaBgabe, daB mindestens ein 
solches Kohlenstoffatom zu einem Methylen-Kohlenstoff reduziert werden mu8. 

3. Bradylinin-Analogon nach Anspruch 1 mit der Aminosaure-Formel : 

Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-*[CH 2 NHhArg-OH oder ein pharmazeutisch vertragliches Salz 
davon. 

4. Bradykinin-Analogon nach Anspruch 1 mit der Formel: 

davo'n' 9 Pf °' Pr0 ' Gly ' Phe '* tCH2NH1 " Ser * Pr0 ' Phe " Ar9 ' OH ° der ei " P harmazeutisch vertragliches Salz 

5. Verfahren zur Synthese eines Bradykinin-Peptidanalogons nach einem der Anspruche 1 bis 4 wobei 
das genannte Verfahren umfaBt Bereitstellen einer Aminoterminalen Aminosaure, die an ein Harz- 
Tragermatenal gebunden ist und Kuppeln von aufeinanderfolgenden Aminosauren an die genannte 
Am.no-termmalen Aminosaure, urn das genannte Peptid-Analogon herzustellen, Entfernen des genann- 
ten Peptid-Analogons von dem genannten Harz und Reinigen des genannten Peptid-Analogons. 

6. Bradykinin-Analogon oder dessen Salz nach einem der Anspruche 1 bis 4 zur therapeutischen 
Anwendung. 

7. Bradykinin-Analogon oder dessen Salz nach einem der AnsprUche 1 bis 4 zur Verwendung bei der 
Linderung von Zustanden, die gekennzeichnet sind durch eine unerwUnschte vaskulare Dilatation Oder 
Durchlassigkeit, oder zur Behandlung von Schmerzen oder Arthritis. 

8. Bradykinin-Analogon oder dessen Salz nach einem der AnsprUche 1 bis 4 zur Anwendung bei der 
Behandlung von Bluthochdruck, schlechter Zirkulation oder von irgendeinem Zustand, bei dem ein 
verstarkter BlutfluB erforderlich ist. 

9. Verwendung eines Bradykinin-Analogons oder dessen Salzes nach einem der Anspruche 1 bis 4 zur 
Herstellung eines Medikaments zur Anwendung bei der Linderung von Zustanden, die gekennzeichnet 
sind durch eine unerwunschte vaskulare Dilatation oder Durchlassigkeit, oder zur Behandlung von 
Schmerzen oder Arthritis. y 

10. Verwendung eines Bradykinin-Analogons oder dessen Salzes nach einem der Anspruche 1 bis 4 zur 
Herstellung e.nes Medikaments zur Anwendung bei der Behandlung von Bluthochdruck, schlechter 
Zirkulation oder von irgendeinem Zustand, bei dem ein verstarkter BlutfluB erforderlich ist. 

Revendications 

1. Un analogue de la bradykinine de formule 
Q°-A'-A 2 -A 3 -Gly-A 5 -A 6 -A 7 -A 8 -A 9 -Z 10 

dans laquelle 

°° = L_Ar 9. D-Arg, L-homo-Arg, H, D-homo-Arg, L-Lys, D-Lys, I-N- 

alkyl-L-Lys inferieur (1-5 atomes de carbone), E-N-alkyl-D-Lys 
infeVieur, E-N-alkyl-L-His infeVieur, E-N-alkyl-D-His inferieur, E-N- 
alkyl-L-Pal inferieur, E-N-alkyl-D-Pal inferieur, acyle infeVieur ou a- 
N-alkyle inferieur; 
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A 1 et (inctependamment) A 9 = Arg, homo-Arg, Lys, E-N-alkyl-Lys inf^rieur, His, ou Pal; 
A 2 = Pro, hydroxy-Pro, ou N-Me-Ala; 

A 3 = Pro, hydroxy-Pro, ou N-Me-Ala; 

A 5 et (ind^pendamment) A 8 = Phe, thie*nylalanine, His, Trp, Nal, Pal, ou P-X-Phe, (X = 
5 F,CI,Br,OH ou CH 3 ); 

A 6 = Ser, Thr, Ala, Leu, lie, Val, ou Tyr; 

A 7 = Pro, hydroxy-Pro, N-Me-Ala, D-Phe, ou D-thi6nylalanine; 

Z 10 = OH, COOH, NH 2 , ou alkylamide infeVieur; 

etant entendu que: 

70 pour chacun des r^sidus A 5 , A 6 , A 7 et A 8 , inde*pendamment, I'atome de carbone participant a la 

liaison amide entre ce r§sidu et I'atome d'azote du groupe alpha-amino du r6sidu amino-acide adjacent, 
peut etre un carbone de carbonyle ou peut etre r6duit a un carbone de methylene , etant entendu 
qu'au moins un atome de carbone de ce genre doit §tre nSduit a un atome de methylene: ou un sel 
pharmaceutiquement acceptable de ce dernier. 

75 

2. L'analogue de la bradykinine ou son sel selon la revendication 1 , dans lequel, pour chacun des r^sidus 
A 5 ou A 8 , independamment, I'atome de carbone-participant a la liaison amide entre ce r^sidu et I'atome 
d'azote du groupe alpha-amino du r^sidu amino-acide adjacent, peut etre un carbone de carbonyle ou 
peut etre r£duit a un carbone de methylene, etant entendu qu'au moins un atome de carbone de ce 

20 genre doit §tre r6duit a un carbone de methylene. 

3. L'analogue de la bradykinine selon la revendication 1 , ayant la formule d'amino-acide suivante : 

Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-*[CH 2 NH]-Arg-OH, ou un sel pharmaceutiquement acceptable 
de celui-ci. 

25 

4. L'analogue de la bradykinine selon la revendication 1 , ayant la formule: 

Arg-Pro-Pro-Gly-Phe-¥[CH 2 NH]-Ser-Pro-Phe-Arg-OH, ou un sel pharmaceutiquement acceptable 
de celui-ci. 

30 5. Une methode pour synthesiser un peptide analogue de la bradykinine tel que d£fini dans Tune 
quelconque des revendications 1 a 4, ladite methode comprenant la fixation d'un amino-acide amino- 
terminal a un support de resine et le couplage successif d'amino-acides audit amino-acide amino- 
terminal pour produire ledit peptide analogue, le clivage dudit peptide analogue de ladite resine et la 
purification dudit peptide analogue. 

35 

6. Un analogue de la bradykinine ou son sel selon I'une quelconque des revendications 1 a 4, pour une 
utilisation en theVapie. 

7. Un analogue de la bradykinine ou son sel selon I'une quelconque des revendications 1 a 4, pour une 
40 utilisation destineV a soulager les etats caracte* rise's par une dilatation ou une permeability vasculaire 

ind£sirables ou pour le traitement de la douleur ou de I'arthrite. 

8. Un analogue de la bradykinine ou son sel selon Tune quelconque des revendications 1 a 4, pour une 
utilisation dans le traitement de I'hypertension, de Tinsuffisance circulatoire ou de tout autre 6tat dans 

45 lequel une augmentation du d£bit sanguin est n£cessaire. 

9. Utilisation d'un analogue de la bradykinine ou de son sel selon I'une quelconque des revendications 1 a 
4, pour la fabrication d'un medicament destine a §tre utilise pour soulager dans des etats caracterises 

' par une dilatation ou une permeabilite vasculaire indesirables, ou pour le traitement de la douleur ou de 
50 Tarthrite. 

10. Utilisation d'un analogue de la bradykinine ou de son sel selon I'une quelconque des revendications 1 a 
4, pour la fabrication d'un medicament destine a §tre utilise dans le traitement de I'hypertension, de 
I'insuffisance circulatoire ou de tout etat dans lequel une augmentation du debit sanguin est necessaire. 

55 



11 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



< iiiiiiiliiliiiiil 

0 Publication number: 0 334 685 A3 



© EUROPEAN PATENT APPLICATION 

0 Application number: 89303065.0 €> ■* CI > C07K 7/00, A61 K 37/02 

@ Date of filing: 28.03.89 



© Priority: 25-03.88 US 173311 

@ Date of publication of application: 
27.09.89 Bulletin 89/39 

© Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI LU NL SE 

© Date of deferred publication of the search report: 
30.01.91 Bulletin 91/05 



© Applicant: ADMINISTRATORS OF THE TULANE 
EDUCATIONAL FUND 
1430 Tulane Avenue Tulane University 
New Orleans Louisiana 70112(US) 

© Inventor: Coy, David H. 
4319 Perrier Street 
New Orleans Louisiana 70115(US) 
Inventor: Moreau, Jacques-Pierre 
159 Westboro Road 
Upton Massachusetts 01568(US) 
Inventor: Taylor, John E. 
74 Fisk Mill Road 
Upton Massachusetts 01568(US) 



© Representative: Deans, Michael John Percy et 
al 

Lloyd Wise, Tregear & CO. Norman House 
105-109 Strandand 
London WC2R OAE(GB) 



® Bradykinin analogues, their synthesis and their use In therapy. 



© Bradykinin analogues containing a non-peptide 
bond are described; their formula: 

CO 

^ some of the analogs exhibit antagonist activity ren- 
IA dering them useful therapeutically, e.g., for the relief 
CO of vasodilation-induced swelling and/or itching; oth- 
*® ers exhibit agonist activity and are useful e.g. for the 
tfr treatment of hypertension. 

CO 



Q. 
LU 



Xerox Copy Centre 



J 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 
EP 89 30 3065 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



Relevant 
to ciatm 



CLASSIFICATION OF THE 
APPLICATION (int. CU5) 



Y.D 



P,X 



EP-A-0 257 742 (THE ADMINISTRATORS OF THE 
TULANE EDUCATIONAL FUND) 

* Page 2. line 20 - page 4, line 2 (summary of the invention); 
page 8, lines 30-39; claims " 

TETRAHEDRON, vol. 44, no. 3, 1988, pages 661-673, Per- 
gamon Journals, Ltd, Oxford, GB; T.K. SAWYER et al.: 
"Structure -conformation-activity relationships of renin inhibi- 
tory peptides having p1-p1'Xaapsi[CH2NH]Yaa substitutions: 
molecular modeling and crystallography studies" 
" Page 662, last paragraph - page 663, table 1 ' 

PEPTIDES. PROCEEDINGS OF THE TENTH AMERICAN 
PEPTIDE SYMPOSIUM, St. Louis, Missouri, 23rd - 28th May 

1987, pages 433-437, ESCOM, Leiden, NL; J.M. STEWART 
et al.: "Design of bradykinin antagonists" 

* Pages 433-434 (introduction) * 

EUROPEAN JOURNAL OF PHARMACOLOGY, vol. 115. 

1988, pages 193-195, Elsevier Science Publishers B.V. 
(Biomedical Division); G. DRAPEAU et al.: 
M [Phe8psi(CH2-NH)Arg9]bradykinin, a B2 receptor selective 
agonist which is not broken down by either klninase I of 
kininase II" 

* Whole document * 



1-5 



1-5 



C 07 K 7/00 
A 61 K 37/02 



6-10 



1-10 



TECHNICAL FIELDS 
SEARCHED (Int CI.5) 



C07K 

A 61 K 



The present search report has been drawn up for all claims 



Place of search 

The Hague 



Date of completion of search 

02 November 90 



Examiner 

KORSNER S.E. 



CATEGORY OF CITED DOCUMENTS 
X : particularly relevant If taken alone 
Y : particularly relevant if combined with another 

document of the same catagory 
A: technological background 
O: non-written disclosure 
P: intermediate document 
T : theory or principle underlying the Invention 



E : earlier patent document, but published on, or after 

the filing date 
0 j document cited In the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 



